What I know about lines? A Review of Chapter 5: Linear Equations

A line can be represented graphically on a coordinate plane or in an algebraic equation.
A line consists of at least two points or coordinates.

A coordinate [or point] is a location on the coordinate plane. It is composed of an x-
coordinate and a y-coordinate, (x ’ y) :

Label individual points with subscripts, examples:

Point1 (x, y,) Point2 (x,y,) PointA (x,,y,) PointB (x,,¥,)
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Find the equation of the line between two points using the graphing method.
1. Plot any two points on a coordinate grid. Label your axis and points.
2. Draw a line connecting the two points.

3. Create a Right Triangle between the two points (draw a horizontal & vertical line at a right
angle)

4. Count the distance between the right angle and each point. Label the Rise and Run with
values.
Or compute it with  m= M .

5. Find the slope, m. m=

6. Determine if the line is positive slope or negative slope. Read the graph from right to left.

7. Find where the line crosses the y-axis. This is the y-intercept (0, b) .

8. Now write the equation y=mXx+b Slope — Intercept Form



All the Forms of the Equation of the Line:

y=mx-+b Slope— Intercept Form
Ax+By=C Standard Form
y—y1=m(x—x1) Point —Slope Form

The y-intercept is the point [or coordinate] (0, y) or (0, b) where a line
crosses the y-axis. At this point the x-coordinate is zero and the y-coordinate is b and the
unknown value.

The x-intercept is the point [or coordinate] (x , 0) where a line crosses the x-axis.
At this point the y-coordinate is zero and the x-coordinate is the unknown value.

Horizontal lines cross only the y-axis. Therefore the equation of the line is y = b, the
y-intercept for a horizontal line is (0, b) .

There isn't any rise (No Rise)in a horizontal line therefore

the slope is m= Rise :L:() , zero.
Run  run
Advance Concepts
y=0-x+b  Slope— Intercept Form y=b
C
0-x+B y=C Standard Form y:EZb
y=y,=0-(x—x,) Point—Slope Form y=y,=b

Vertical lines cross only the x-axis. Therefore the equation of the line is in the form
of x="some value” and the x-intercept is (x,0) .

All other lines must cross both axises. Therefore all other lines with have an x-intercept
and y-intercept.
Rise rise

Rin- 0 undefined

There isn't any run (No Run) in a vertical line therefore m=



Find the equation of the line in the Slope-Intercept Form using two points.

Example 1: point 1(—4,7),  point 2 (3,—2)
x1:_49y1:7 x2:3sy2:_2

1) Use Slope Formula, mzyz_y1 . m= —2-7 2_9 or m=—2 :
X,— X, 3—(—4) 7 7

2) Choose one of the points (3, -2) and substitute the values of (X, y) with the value of slope
into the equation of the line:

—9

y=m(x)—|—b becomes —227(3)4-19 and then solve for b.
—2=_79(3)—|-b a. Simplify
—27
—2=——+b
7
—2=—3+4+p b. Add 3 to both sides to isolate b.
+3 43

1=b rewriteas b=1

c. Rewrite the equation of the line: y=mx+b as Yy = x+1

Transform the slope-intercept form into the standard form of the equation of the line:

Ax+By=C
y=—%x+1

+9 9

- _I__

7 " 7"

i;x+y= 1

9
7(2x+y)=7(1)

9x+7y=7 Standard Form of y=—;x+1



Ax+By=C Standard Form
Finding the x-intercept and y-intercept when the equation is in Standard Form.
a. All line cross the both axises (exception horizontal & vertical lines).

b. Find the values of the x-intercept and y-intercept.

The y-intercept is the point [or coordinate] (0, y) or (0, b) , Where the line crosses

the y-axis. The x-intercept is the point [or coordinate] (x , O) , Where the line crosses
the x-axis.

Process
1. Create two columns & label y-intercept (0, y) and x- intercept (x, 0).

y-intercept  6x+3y=36  x-intercept |Explain: What I know about lines?
(0 y) (x O) a. The equation of the line is in standard

from.

b. All line cross the both axises (exception
horizontal & vertical lines).

c. The y-intercept is (0, y).

substitute point into equation d. The x-intercept is (x, 0).

6x+3y=36 6x+3y=36

6-0+3y=36 6x+3-0=36 |Process

1. Create two columns & label y-intercept

3y=36 6x=36 (0, y) and x- intercept (x, 0).

2. Write original equation first & then

substitute the know value of the appropriate

3y 36 6—X: & coordinate, y-intercept (0, y) substitute 0 for

3 3 6 6 x in the equation.

3. Simplify equation and solve for y.

y=12 (O, 12) x=6 (6, O) 4. Write the answer as a coordinate with the
I : — : value of y. (0, y).

¥ 5. Do the same of the x-intercept.

6. Plot the coordinate and draw the line.

The Domain is all values of x
The Range is all values of y.




Parallel Lines || have the same slope and a different y-intercept.

AB || CD m z=m,

y=m,px+b g, ” y=mcpx+bg,
. . — 5 | T 1 1
Perpendicular Lines | ABL EF mgy=——— or m z=—
m 4p Mg
y=mzx+b 1 y=mg.x+b, or y=— x+b
m g
A Perpendicular Line is rotated 90 degrees from the original line.
Parallel Lines have same slope. Perpendicular Lines
i 9 9 - 9 9
AB y=—=x+1 m,,=—= | AB y=—=x+1 m, ,=—=
7 7 7
AB || CD at (0,—4) AB1 EF at (0,1)
—= 9 9 — 7 7
CD y=—7x—4 mCD=—7 EF y=§x+1 mEF=—|—§
T
AB || CD _ EF
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Advanced Parallel & Perpendicular Lines at a Particular point, (x , y) .

9
Find a line that is parallel and perpendicular to y=—7 x+1 at (—7, 5)

Use the information above:

myp=-—

9 7
7 mCD:+§

Use this the Point-Slope Form of the Equation of the Line.

y=yi=m(x—x,)

Point —Slope Form

Parallel Line at (—7,5)

Perpendicular Line at  (9,—5)

y-intercept is  (0,—4)

9

m p=—=

9

AB y=—;x+1
9
y=5==2(x(=7)
y—5=—%(x+7)
y—5=—%x+(—%)-7
y—5=—%x—9
+5 +5
9
y=—5-4
AB || CD at (-7,5)
= 9
CD y=—7x—4 Mep=—=

y=(=5)=5(x-9)

AB1CD at (-7,5)

CD y=%x—12 Mep="1t—

y-intercept is  (0,—12)




Constructed Response Type Statements

y=mXx-+b Slope— Intercept Form

Since the equation of the line is in slope-intercept form I know five pieces of information
1. y-intercept, (0,5) or (0, y) which is the location where the line passes the y-

axis
Ri
2. the slope of the line m, m= e
Run
3. the rise

4. the run, and I know
5. if the slope is positive or negative.

With this information I can find

1. any number of coordinates from the y-intercept (plot or create a table).
2. the x-intercept, (x , O) which is where the lines passes the x-axis.

I can_transform the slope-intercept form ) =m X+ b into the standard form

Ax+ B y=C and]I can transform the standard form ino the slope-intercept using
properties of equality.

Ax+By=C o y=mx+b y=mx+b to Ax+By=C
3x—4y=12 3
—3x —3x Y=g 3
—4y=—3x+12 3 3
4 _=3x+12 —7* Tz
—4 —4
_ 12 ——X+)y=—3 we could leave it here or
y=—"x+ 4 R
—4 —4 modify it to eliminate the fractional coefficient as
3
y= %x—3 (_4)'(_ZX+J’):_3'(_4)
multiplied by the Lowest Common Denominator
where mz% b=i—i=—3 3x—4y=12

We can see the above algebraically.



Ax+By=C y=mx+b
—Ax —Ax —mx —mx
By=—Ax+C —mx+y=>b
By —Ax+C
B B
y= j x+ g *If any term is a fraction, multiply all terms by
B B lowest common multiple of denominators to
eliminate the fractions.
y= mx+ b
h m—_A b—C
where = =—
B B

Transforming from standard form to slope-intercept form is more challenging.
Constructed Response Type Statements II

Ax+By=C Standard Form

+ Since the equation of the line is in standard form I can easily find the x-intercept
(x,0) and y-intercept (0,y) .

The y-intercept is the point [or coordinate] (0, y) or (0, b) where a line
crosses the y-axis. At this point the x-coordinate is zero and the y-coordinate is b and the
unknown value.

The x-intercept is the point [or coordinate] (x , 0) where a line crosses the x-axis.
At this point the y-coordinate is zero and the x-coordinate is the unknown value.

(0,y) 6x+4y =36 (x,0)
6x+4y =36 substitute points | 6x +4y =36
6-0+4y=36 into equation | 6x+4-0=36
4y =36 6x=36
dy _36 6x _36

4 4 6 6
y=9 therefore (0,9) x=6 therefore (6,0)
y-intercept x-intercept

- Point1 (x, y,) is (0,9)
- Point2 (x,p,) is (6,0) .




+ Icanfind theslope m= 4

* Notice the

Run

* Plot on the coordinate grid

Xy ™ X

_0-9_-9_-3

m

Rise =—T3 that is, for every 2 steps to the right we go down by 3.

T 6—-0 6 2

» Create a table of the domain and range.

= Rise
Run

—3

2

using these two points (0,12) and (6,0) .

> Table
YL (0,9 x |y
0 9
— 2 6
4 3
6 0
".‘ domain | range
5

0)




